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TRANSPEDICULAR INTERVERTEBRAL BODY FUSION 



BACKGROUND 

The human vertebral bodies and intervertebral discs are subject to a variety of diseases 
and conditions that change the spacial relationship between the vertebral bodies and the 
intervertebral discs, causing pain, disability or both. Many of these diseases and conditions 
also cause instability of the vertebral column. Among these diseases and conditions are 
degenerated, herniated, or degenerated and herniated intervertebral discs, disc or vertebral 
body infections and space occupying lesions. Additionally, the vertebral bodies and 
intervertebral discs are subject to injuries, including vertebral fractures, and to surgical 
manipulations, that change the spacial relationship between the vertebral bodies and the 
intervertebral discs, causing pain, disability or both, and that cause instability of the vertebral 
column. 

Surgical treatment of diseases and conditions affecting the spacial relationship between 
the vertebral bodies and the intervertebral discs have traditionally involved open fusion 
procedures by making a lengthy incision through the tissues overlying the spinous processes, 
thereby directly accessing the vertebrae to mechanically fiise two adjacent vertebrae. These 
procedures result in considerable post-operative pain and a significant incidence of post- 
operative morbidity, including infection. Further, traditional procedures do not allow the 
surgeon to directly access the intervertebral space to restore the more normal three-dimensional 
configuration of the space. 

Therefore, there is a need for a new method for treating diseases and conditions that 
changes the spacial relationship between two vertebral bodies and the intervertebral disc 
between the two vertebral bodies, or that cause instability of the vertebral column, or both, 
that is associated with less post-operative pain and a lower incidence of post-operative 
morbidity. Further, there is a need for a new method for treating diseases and conditions that 
change the spacial relationship between the vertebral bodies and the intervertebral discs, or that 
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cause instability of the vertebral column, or both, that allows the surgeon to directly access the 
intervertebral space to mechanically fuse two adjacent vertebrae. 



These and other features, aspects and advantages of the present invention will become 
better understood from the following description, appended claims, and accompanying figures 
where: 

Figure 1 is a partial cutaway, lateral perspective view of a curved bone drill according 
to the present invention; 

Figure 2 is a partial, lateral perspective view of the drilling cable portion of the curved 
bone drill of the present invention to be used in a non-over-the-wire technique; 

Figure 3 is a partial, cutaway, lateral perspective view of the drilling cable portion of 
the curved bone drill of the present invention to be used in over-the-wire technique; 

Figure 4 is a partial, lateral perspective view of a drilling tip of die curved bone drill of 
the present invention; 

Figure 5 is a lateral perspective view of a guiding tip of the curved bone drill of the 
present invention; 

Figure 6 is a partial, axial cutaway, lateral perspective view of a guiding tip of the 
curved bone drill of the present invention; 

Figure 7 is a partial, cutaway, lateral perspective view of the curved bone drill of the 
present invention showing the relationship between the drilling shaft, and the drilling cable 
shown in Figure 2; 

Figure 8 is a partial, lateral perspective view of a guiding tube of the curved bone drill 
of the present invention; 

Figure 9 is a partial, lateral perspective view of the lining tube of the curved bone drill 
of the present invention; 

Figure 10 is a lateral perspective view of a retaining tube for incorporation into the 
curved bone drill of the present invention. 
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Figure 11 is^a lateral perspective view of a deformable band according to the present 
invention; and 

Figure 20 through Figure 28 are partial, cutaway, lateral perspective views illustrating 
some aspects of the method for treating diseases and conditions that change the spacial 
relationship between two vertebral bodies and the intervertebral disc, or that cause instability 
of the vertebral column, or both, according to the present invention. 

DESCRIPTION 

In one embodiment of the present invention, there is provided a method for treating 
diseases and conditions that change the spacial relationship between the vertebral bodies and 
the intervertebral discs, or that cause instability of the vertebral column, or both, that is 
associated with less post-operative pain and a lower incidence of post-operative morbidity than 
traditional surgical treatments. In another embodiment, there is provided a method for treating 
diseases and conditions that change the spacial relationship between the vertebral bodies and 
the intervertebral discs, or that cause instability of the vertebral column, or both, that allows 
the surgeon to directly access the intervertebral space to restore a more normal three- 
dimensional configuration of the space, with or without additionally fusing two adjacent 
vertebrae. 

* 

In another embodiment of the present invention, there is provided a plurality of devices 
that can be used with the methods of the present invention for treating diseases and conditions 
that change tbe spacial relationship between the vertebral bodies and the intervertebral discs, or 
that cause instability of the vertebral column, or both, or for treating diseases and conditions 
that change the spacial relationship between the vertebral bodies and the intervertebral discs, or 
that cause instability of the vertebral column, or both, that allows the surgeon to directly access 
the intervertebral space to restore a more normal three-dimensional configuration of the space, 
25 with or without additionally fusing two adjacent vertebrae. The devices and method of the 
present invention will now be disclosed in detail. 
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As used in this disclosure, the term "intervertebral disc" comprises both a normal intact 
intervertebral disc, as well as a partial, diseased, injured or damaged intervertebral disc. 

In another embodiment, the present invention is a curved bone drill. Referring now to 
Figure 1, there is shown a partial cutaway, lateral perspective view of a curved bone drill 
according to the present invention. * As can be seen, the curved bone drill comprises a drilling 
cable covered proximally by a drilling shaft, both partially surrounded by a guiding tube. The 
drilling cable ends distally with a drilling tip, and preferably a guiding tip just proximal to the 
drilling tip. In a preferred embodiment, the curved bone drill further comprises a retaining 
tube partially surrounding the guiding tube. Each of these parts will now be disclosed in more 



The curved bone drill of the present invention can be used in either an over-the-wire 
technique or in a non-over-the-wire technique. Referring now to Figure 2, there is shown a 
partial, lateral perspective view of the drilling cable portion of the curved bone drill of the 
present invention to be used in a non-over-the-wire technique. As can be seen in Figure 1 and 

15 figure 2, the drilling cable comprises twisted wire, such as stainless steel wire, with the ends 
soldered to prevent unraveling. In a preferred embodiment, the ends are also tapered. The 
dimensions of the wire will vary with the intended use as will be understood by those with skill 
in the art with reference to this disclosure. By example only, in a preferred embodiment, the 
wire is in a 7x19 configuration having a total length when twisted of between about 25 cm and 

tO 30 cm, and having an outer diameter of between about 0.9 mm and 1.1 mm. Preferably, the 
wire is wound counterclockwise. 

Referring now to Figure 3, there is shown a partial, cutaway, lateral perspective view 
of the drilling cable portion of the curved bone drill of the present invention to be used in an 
over-the-wire technique. As can be seen, the drilling cable comprises an inner layer of twisted 

i5 wire, such as stainless steel wire, with the ends soldered to prevent unraveling, and having a 
central channel for passing a guidewire through the inner layer. The drilling cable further 
comprises an outer layer of one or more than one layer of braided wire. In a preferred 
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embodiment, the ends of the inner layer of wire are also tapered. The dimensions of the wire 
used in the inner layer will vary with the intended use as will be understood by those with skill 
in the art with reference to this disclosure. By example only, in a preferred embodiment, the 
wire used for the inner layer has a diameter of between about 0.2 mm and 0.3 mm. The total 
length of the inner layer of wire when twisted is between about 25 cm and 30 cm. The inner 
layer has an inner diameter of between about 0.6 mm and 0.9 mm, and an outer diameter of 
between about 1 mm and 1.2 mm. Preferably, the wire is wound counterclockwise. 

The outer layer comprises braided wire in either one layer or a plurality of layers. In a 
preferred embodiment, the braided wire is closely braided, that is, packed, to allow the curved 
bone drill to function at high torque and with great flexibility. In a preferred embodiment, the 
outer layer is either triple or quadruple braided. The dimensions of the wire used in the outer 
layer will vary with the intended use as will be understood by those with skill in the art with 
reference to this disclosure. By example only, in a preferred embodiment, the wire used for 
the outer layer has a diameter of between about 0.035 mm and 0.04 mm. The outer layer has 
an outer diameter of between about 1 .2 mm and 1 .5 mm, depending on the number of braided 
layers and the thickness of the wire. 

Referring now to Figure 4, there is shown a partial, lateral perspective view of a 
drilling tip of the curved bone drill of the present invention. As can be seen in Figure 1 and 
Figure 4, the drilling tip comprises a hardened burr and a shaft, such as available from 
(Artco). The shaft is cut to an appropriate size by grinding down the proximal end. The 
dimensions of the drilling tip will vary with the intended use as will be understood by those 
with skill in the art with reference to this disclosure. By example only, in a preferred 
embodiment, the burr is between about 2.5 mm and 3 mm in axial length, and the shaft is 
between about 2.5 mm and 4 mm in length. In a particularly preferred embodiment, the 
drilling tip has an axial channel to allow the passage of a guidewire. In one embodiment, the 
channel has a diameter of between about 0.5 mm and 1 mm. 
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In a preferred embodiment, the curved bone drill farmer comprises a guiding tip. 
Referring now to Figure 5 and Figure 6, there are shown a lateral perspective view and a 
partial, axial cutaway, lateral perspective view, respectively, of a guiding tip used in the 
curved bone drill of the present invention. As can be seen in Figure 1, Figure 5 and Figure 6, 
the guiding tip comprises a proximal tubular section and a distal flared section. The guiding 
tip comprises a hard, biocompatible material, such as hardened stainless steel. The dimensions 
of the guiding tip will vary with the intended use as will be understood by those with skill in 
the art with reference to this disclosure. By example only, in a preferred embodiment, the 
proximal section is between about 3.5 mm and 4 mm in axial length, and the distal section is 
between about 2.4 mm and 2.6 mm in axial length. The flared portion of the distal section has 
a maximal sagittal length of between about 2.5 mm and 2.7 mm. In a particularly preferred 
embodiment, the guiding tip has an axial channel, as shown, to allow the passage of a 
guidewire. In one embodiment, the channel has a diameter of between about O.-i mm ^ h 



• MM 



1 he curved bone drill of the present invention farther comprises a drilling shaft 
partially covering the drilling cable proximally. Referring now to Figure 7, there is shown a 
partial, cutaway, lateral perspective view of the curved bone drill of the present invention 
showing the relationship between the drilling shaft and drilling cable. As can be seen in Figure 
1 and Figure 7, the drilling shaft comprises a hollow, tubular structure configured to fix tightly 
over the drilling cable. The ends of the drilling shaft are soldered to the drilling cable. In a 
preferred embodiment, the drilling shaft comprises stainless steel. The dimensions of the 
drilling shaft will vary with the dimensions of the drilling cable as will be understood by those 
with skill in the art with reference to this disclosure. By example only, in a preferred 
embodiment, the outer diameter of the drilling shaft is between about 0.05 mm and 0.15 larger 
than the outer diameter of the drilling cable. In a preferred embodiment, the inner diameter of 
the drilling cable is about 1 mm and the outer diameter is about 1.25 mm. The axial length of 
the drilling cable is between about 8 cm and 8.5 cm. 
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The curved bone drill of the present invention further comprises a guiding tube partially 
covering the drilling cable proximally. Referring now to Figure 8, there is shown a partial, 
lateral perspective view of the guiding tube. As can be seen in Figure 1 and Figure 8, the 
guiding tube comprises a control portion and a directing portion. The control portion 
comprises a handle configured to be grasped by an operator allowing the operator to 
manipulate the curved bone drill in space. In a preferred embodiment, the control portion 
comprises a direction indicator, such as the extension shown in Figure 8, allowing the operator 
to ascertain the orientation of the direction portion of the advancing curved bone drill. In 
another preferred embodiment, the control portion comprises a luer lock at the proximal end. 

The directing portion comprises a hollow tubular structure passing into the control 
portion at the distal end of the control portion. The directing portion has a straight proximal 
segment, an intermediate section and a straight distal section. In a preferred embodiment, the 
guiding tube comprises a biocompatible, shaped metal alloy, such as nitinol, that has been 
processed to return to a shape where the intermediate section has a radius of curvature 
sufficient to cause the central axis of the straight distal section to orient at an approximately 
90° angle from the central axis of the straight proximal section after distortion. 

The dimensions of the guiding tube are determined by the intended application of the 
curved bone drill. By way of example only, the guide tube has the following dimensions. In a 
preferred embodiment, the outer diameter of the guiding tube is less than about 2.8 mm. In a 
particularly preferred embodiment, the inner diameter of the guiding tube is greater than about 
1 .6 mm. In a preferred embodiment, length of the guiding tube is at least about 200 and 250 
mm. In a preferred embodiment, the straight proximal section is between about 150 mm and 
200 mm. In a preferred embodiment, the intermediate section is between about 40 mm and 60 
mm. In a preferred embodiment, the straight distal section is between about 2 mm and 4 mm. 
In a preferred embodiment, the radius of curvature of the intermediate section, without 
distortion, is between about 10 mm and 40 mm. In a particularly preferred embodiment, the 
radius of curvature of the intermediate section, without distortion, is about 25 mm. 
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The curved bone drill of the present invention farther comprises a lining tube between 
the guiding tube, and the drilling cable and drilling shaft. Referring now to Figure 9, there is 
shown a partial, lateral perspective view of the lining tube. As can be seen, the lining tube is a 
lightweight, hollow tubular structure with a flared proximal end that mates with the proximal 
end of the directing portion to prevent the lining tube from extending too far distally . In a 
preferred embodiment, the lining tube comprises Teflon®. The dimensions of the lining tube 
are determined by the intended application of the curved bone drill. By way of example only, 
the lining tube has the following dimensions. In a preferred embodiment, the outer diameter of 
the lining tube is between about 0.075 mm and 0. 125 mm less than the inner diameter of the 
guiding tube. The inner diameter of the lining tube is slightly larger than the outer diameter of 
the drilling cable. The lining tube is between about 25 mm and 40 mm shorter than the 
guiding tube. 

In a preferred embodiment, the curved bone drill of the present invention further 
comprises a retaining tube. Referring now to Figure 10, there is shown a lateral perspective 
view of a retaining tube for incorporation into the curved bone drill of the present invention. 
As can be seen in Figure 1 and Figure 10, the retaining tube comprises a control portion and a 
directing portion. The control portion comprises a handle configured to be grasped by an 
operator allowing the operator to advance the retaining tube into the tissues overlying the 
vertebral column of a patient, and into a vertebral body through a previously made channel. 
The control portion farther allows the operator to withdraw the retaining tube from the tissues 
overlying the vertebral column of a patient, and from the vertebral body through a previously 
made channel. In a preferred embodiment, the control portion farther comprises elevated 
guiding supports attached to the direction portion that, when used with corresponding 
depressions in an overlying transpedicle working sheath, limit rotation of the retaining tube 
circumferentially with respect to the overlying transpedicle working sheath. 

The directing portion comprises a hollow tubular structure extending proximally 
through the control portion and has a beveled distal end. The directing portion serves to direct 
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a curved bone drill through the proximal portion of the directing portion and out of the distal 
beveled end of the directing portion assisting in causing the long axis of the curved bone drill 
to make an approximately 90° angle with the long axis of the directing portion. In a preferred 
embodiment, the proximal end of the directing portion comprises a luer lock. In a preferred 
embodiment, the control portion comprises a direction indicator, such as a tapered extension, 
as shown, aligned with the beveled distal end of the directing portion and allowing an operator 
to determine the orientation of the beveled distal end of the directing portion. In another 



preferred embodiment, the retaining tube comprises a biocompatible, non-flexible material, 
such as stainless steel. In another preferred embodiment, the beveled end makes an angle of 
between about 20° and 25° with the long axis of the direction portion. In another preferred 
embodiment, the outer diameter of the directing portion is between about 3.5mm and 5 mm, 
and the inner diameter is between about 3 mm and about 4.5 mm. In another preferred 
embodiment, the directing portion is between about 10 and about 15 cm. 

In another embodiment, the present invention is a deformable band for containing bone 
matrix material within a chamber formed within an intervertebral disc space. Referring now to 
Figure 1 1 , there is shown a lateral perspective view of the band according to the present 
invention. As can be seen, the band comprises a thin, biocompatible, deformable band having 
shape memory to open into a semicircular or circular shape. In a preferred embodiment, the 
band comprises shaped metal alloy, such as nitinol, that has been processed to return to a shape 
approximating the boundaries of the empty space within the intervertebral disc space created 
during the method of the present invention. In a particularly preferred embodiment, the band 
is coated with a biocompatible sealant, such as hydrogel. The dimensions of the band will vary 
with the intended use as will be understood by those with skill in the art with reference to this 
disclosure. By example only, in a preferred embodiment, the band expands upon deployment 
to approximately 1 cm in height and 2 cm in diameter. 

In another embodiment, the present invention is an enucleation device as disclosed in 
this disclosure. 
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The present invention further comprises a method for treating diseases and conditions 
that change the spacial relationship between the vertebral bodies and the intervertebral discs, or 
that cause instability of the vertebral column, or both, and a method that allows the surgeon to 
directly access the intervertebral space to directly restore a more normal three-dimensional 



Referring now to Figure 20 through Figure 28, there are shown partial, cutaway, lateral 
perspective views illustrating some aspects of the method as performed on a first vertebral 
body 100 of a first vertebrae 102, a second vertebral body 104 of a second vertebrae 106 and 
an intervertebral disc 108, between the first vertebral body 100 and second vertebral body 104. 

10 The method comprises, first, selecting a patient who is suitable for undergoing the 

method. A suitable patient has one or more than one change in the spacial relationship 
between a first vertebral body of first vertebrae, a second vertebral body of a second vertebrae 
adjacent the first vertebral body, and an intervertebral disc between the first vertebral body and 
the second vertebral body, where the change in the spacial relationship is symptomatic, such as 

15 causing pain, numbness, or loss of function, or where the change in the spacial relationship is 
causing real or potential instability, or a combination of the preceding, necessitating a 
restoration of a more normal configuration of the spacial relationship between the first 
vertebral body and the second vertebral body, or necessitating fusion of the first vertebrae and 
the second vertebrae, or necessitating both. However, other diseases and conditions can also 

20 be treated by the present methods, as will be understood by those with skill in the art with 

reference to this disclosure. While the present method is disclosed and shown with respect to 
the first vertebral body being superior to the second vertebral body, the present method can 
also be used with respect to a first vertebral body that is inferior to the second vertebral body, 
as will be understood by those with skill in the art with reference to this disclosure. 

25 Next, transpedicular access to the first vertebral body 100 is obtained percutaneously, 

as shown in Figure 20. In a preferred embodiment, the transpedicular access is obtained by 
inserting a suitable gauge bone biopsy needle 110, such as an 11-gauge bone biopsy needle, 
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configuration of the space, with or without additionally fusing two adjacent vertebrae. 
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through one pedicle 112 of the first vertebrae under suitable guidance, such as fluoroscopic 
guidance. In a particularly preferred embodiment, transpedicular access is obtained bilaterally. 
Then, a suitable gauge guidewire, such as a 1 mm diameter guidewire, is inserted into the first 
vertebral body through the biopsy needle, as shown in Figure 20, and the biopsy needle is 
removed leaving the inserted guidewire. 

Next, a suitable straight bone drill is inserted over the guidewire, as shown in Figure 
21, and the straight bone drill is activated under guidance, thereby enlarging the channel 
created by the biopsy needle and guidewire to approximately 5 mm in diameter and extending 
into approximately the posterior third of the first vertebral body. In one embodiment, a 
straight bone drill sheath, not shown, such as a 0.25 mm thick, plastic tube having an outer 
diameter of 5 mm is inserted over the guidewire through the connective tissues and 
musculature overlying the first vertebrae before inserting the straight bone drill, and the 
straight bone drill is inserted over the guidewire but within the straight bone drill sheath. In 
this embodiment, the straight bone drill sheath protects the connective tissues and musculature 
overlying the first vertebrae from contact with the straight bone drill. 

Next, the straight bone drill sheath is removed and, as can be seen in Figure 22, 
replaced with a transpedicle working sheath that is inserted over the straight bone drill into the 
space created by the straight bone drill. The straight bone drill is removed and a retaining tube 
- is advanced through the transpedicle working sheath until the distal tip of the retaining tube 
exits the distal end of the transpedicle working sheath. Then, a curved bone drill is introduced 
through the entire length of the retaining tube. In a preferred embodiment, die retaining tube 
is a device according to the present invention. In another preferred embodiment, the curved 
bone drill is a device according to the present invention. As shown in Figure 22, the curved 
bone drill is advanced through the proximal portion of the retaining tube and out of the distal 
beveled end of the retaining tube causing the long axis of the curved bone drill to make an 
approximately 90° angle with the long axis of the retaining tube. The curved bone drill is 
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activated, creating a channel through the first vertebral body and into the intervertebral disc 
space in a superior to inferior direction. 

In a preferred embodiment, a biocompatible wire, between about 0.4 mm and 0.7 mm 
in diameter, is inserted through the curved bone drill and into the intervertebral disc space to 
create a support structure. The curved bone drill is removed, leaving the support structure and 
transpedicle working sheath. In a particularly preferred embodiment, a wire sheath about 1 
mm in diameter is advanced through the transpedicle working sheath over the wire to increase 
the strength of the support structure. 

Next, a flexible drill is advanced through the transpedicle working sheath and over the 
support structure. In one embodiment, the flexible drill is a device according to the present 
invention. The flexible drill is activated, thereby enlarging the channel created by the curved 
bone drill into the intervertebral disc space to between about 4 mm and 5 mm in diameter. The 
flexible drill and transpedicle working sheath are then withdrawn, leaving the support structure 
in place. 

Next, a flexible sheath, such as a flexible braided or metal sheath, is advanced over the 
support structure through the enlarged channel created by the flexible drill. The support 
structure is removed. As shown in Figure 23, an enucleation device is advanced through the 
flexible sheath until the distal end of the enucleation device is within the intervertebral disc 
space. In one embodiment, the enucleation device is a device according to the present 
invention. The enucleation device is then activated, as shown in Figure 24, under suitable 
guidance, such as fluoroscopic guidance, removing approximately a section of intervertebral 
disc material and one or both endplates comprising a 2 cm section in sagittal cross-section, 
preferably leaving cortical bone exposed on either the superior aspect of the intervertebral disc 
space, the inferior aspect of the intervertebral disc space, or preferably both the superior aspect 
and the inferior aspect of the intervertebral disc space. However, the annulus fibrosis is 
preferably preserved circumferentially. Then, the enucleation device is removed and the 
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debris is removed from the intervertebral disc space using suction, by flushing with a suitable 
solution such as saline or by a combination of suction and flushing. 

Next, as shown in Figure 25, a thin, biocompatible, deformable band is introduced into 
the empty space created by the enucleation device and deployed. In a preferred embodiment, 
the band is a device according to the present invention. In another preferred embodiment, 
introduction and deployment of the deformable band is accomplished by tightly coiling the 
deformable band within a deployment device comprising a flexible tube for containing the 
coiled band and a central wire having a discharge tip for pushing the coiled band out of the 
flexible tube and into the empty space created by the enucleation device. Once in the empty 
. space, the deformable band returns to its undefonned shape, creating a lined chamber within 
the intervertebral disc space. Next, the lined empty chamber is filled with a fusion agent, such 
as an agent comprising compatible bone matrix (for example, Vitoss™ available from 
Orthovita, Malvern, PA US), thereby creating a boney fusion between the first vertebral body 
and the second vertebral body. 

In a preferred embodiment, the method further comprises introducing a distraction 
structure into the chamber, either before filing the chamber with the fusion agent, or after 
filing the chamber with the fusion agent. Alternately,, the chamber can be partially filled with 
a fusion agent, the distraction structure introduced and an additional fusion agent can be added 
to the chamber. The distraction structure serves to distract, that is, to increase axial separation 
of the first vertebrae from the second vertebrae. 

The distraction structure can be any suitable structure, as will be understood by those 
with skill in the art with reference to this disclosure. In a preferred embodiment, the 
distraction structure is a distraction structure according to the present invention. Referring 
now to Figure 26, Figure 27 and Figure 28, there are shown sequential aspects of deployment 
of a distraction structure. 

In a preferred embodiment, the method further comprises performing an additional 
fusion procedure to join the first vertebrae with the second vertebrae. In one embodiment, as 
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can be seen in Figure 28, the additional fusion procedure comprises placing pedicle screws into 
the transpedicular channel left from performing the method of the present invention, and joined 
by spacing devices. However, any suitable additional fusion procedure can be used, as will be 
understood by those with skill in the art with reference to this disclosure. 



to certain preferred embodiments, other embodiments are possible. Therefore, the scope of the 
appended claims should not be limited to the description of preferred embodiments contained 
in this disclosure. All references cited herein are incorporated by reference to their entirety. 
As used herein, the term "comprise" and variations of the term, such as "comprising" 
10 "comprises" and "comprise, are not intended to exclude other additives, components, 
integers or steps. 
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Although the present invention has been discussed in considerable detail with reference 
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WHAT IS CLAIMED IS: 

1. A method for treating diseases and conditions that change the spacial relationship 
between the vertebral bodies and the intervertebral discs, or that cause instability of the 
vertebral column, or both, and a method that allows the surgeon to directly access the 
intervertebral space to directly restore a more normal three-dimensional configuration of the 
space, with or without additionally fusing two adjacent vertebrae as disclosed in this 
disclosure. 

2. A curved bone drill as disclosed in this disclosure. 

3. An enucleation device as disclosed in this disclosure. 
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